Gentle in situ liver manipulation during organ harvest decreases survival after rat liver transplantation: role of Kupffer cells.
The etiology of primary graft nonfunction and dysfunction is unknown but most likely involves Kupffer cell-dependent reperfusion injury. However, the donor operation and surgical technique may also have an effect on the outcome after transplantation. Because liver manipulation during harvest cannot be prevented completely with standard procedures, its effect on survival was assessed here. Donor livers were harvested from female Sprague-Dawley rats (200-230 g). Briefly, after minimal dissection during the first 12 min, livers were either manipulated gently or left alone for 13 subsequent minutes. At 25 min, all livers were perfused with cold University of Wisconsin solution via the portal vein, and transplantation was performed after cold storage (1 hr). In some rats, Kupffer cells were destroyed with gadolinium chloride or inactivated with dietary glycine before harvest. Survival, proteolytic activity in the rinse effluent, serum transaminases, trypan blue distribution to index microcirculation, and histology were compared. In the nonmanipulated group, survival was 100% after transplantation; however, gentle manipulation decreased survival by 70%. Further, manipulation elevated transaminases fivefold and caused about 200% necrosis. At harvest, proteolytic activity and the time for trypan blue to distribute homogeneously were elevated three- to eightfold by manipulation. Gadolinium chloride and glycine prevented the effects of manipulation on all parameters studied. These data indicate for the first time that brief, gentle manipulation of the donor liver has a marked detrimental effect on survival by priming or activating Kupffer cells. This may represent an important early event in pathogenesis, because Kupffer cells play an important role in primary graft nonfunction.